Abstract Lesotho is facing continued and widespread food insecurity. In spite of a rapidly growing urban population, food security interventions and paradigms have primarily focused on bolstering food production within the country. This paper assesses the extent to which household engagement in urban agriculture in Maseru is associated with improved food security. Using household survey data, the paper argues that there is no consistent and statistically-significant relationship between urban agriculture practice and food security among Maseru households. Furthermore, some urban agriculture practices were only associated with significantly greater odds of food security for middle-income households in the sample. Given the that the observed benefits of urban agriculture appear to be conditional upon household income, this study suggests that a generalized production-centred approach to food insecurity may not be the most effective means of addressing household food security in Maseru.
Introduction
Urban agriculture (UA) is widely viewed as a panacea for the growing challenge of urban food insecurity in African cities [1, 2, 3, 4, 5] . The idea that poor urban populations should and could grow their own food achieved significant credibility in the 1990s and has begun to resurface in recent policy debates. While much of the literature is extremely enthusiastic about the practice and promise of urban agriculture, more critical perspectives are also emerging [5, 6, 7, 8] . One line of criticism is that urban agriculture advocates assume that the fundamental problem and solution for urban food security lies in the realm of food production and availability, ignoring other well-documented dimensions of food security including food access, food stability and food utilization.
Most of the policy enthusiasm for urban agriculture in the 1990s passed Lesotho by. Although the Bureau of Statistics has assiduously collected national data on the extent and types of urban agriculture for a number of years, there has not been systematic policy uptake to date [9, 10] . None of the country's major development and food security strategies explicitly identified urban food insecurity and urban agriculture as a programming focus, for example [11, 12, 13, 14] . The reason for Lesotho's omission from UA discourse is rooted in the tired misconception that it is a rural country and the vast majority of the population relies on subsistence agriculture [15] . As a result, the challenge of food insecurity is generally seen as a rural agricultural problem requiring increased smallholder production and productivity. This, of course, is also consistent with the productionist policy prescriptions of the international and African food security agenda [16] .
The location of Lesotho's food security strategy and action plan in the Ministry of Agriculture and Food Security reinforces the idea that food security is primarily a rural agricultural challenge. In fact, rural development interventions designed to rehabilitate smallholder farming in Lesotho have a long and checkered history dating back well into the colonial period [17] . Despite the continuing injection of large sums of foreign aid directed at rural development in the post-colonial period, agricultural production continues its inexorable decline. Domestic food production now meets less than a third of the food requirements of the country, the area being cultivated is in decline, and agricultural output is falling. As the cultivated area shrinks and the urban population grows, so have food imports from South Africa. Even though maize is the primary agricultural product in the country, domestically-produced unrefined maize is actually more expensive than imported refined maize from South Africa [18] . As Reference [19] observes "growing numbers of Basotho can achieve some or all of their food security by buying food rather than growing it." So-called "rural" households rely on a variety of livelihood strategies and farming is just one, albeit declining, element in the mix. In addition, an estimated 60% of households are actually landless and for the majority of landholding households "instead of producing crops, harvesting rent has emerged as a predominant household land strategy for survival" [20] .
Like the rest of Africa, Lesotho is experiencing a process of rapid urbanization with the urban proportion of the population growing from 2% in 1960 to 25% in 2008. Reference [21] projects that the urban proportion of the population will increase to 54% by mid-century. The population of the capital city, Maseru, increased from 37,000 at independence in 1966 to 200,000 in 2006 to close to 300,000 in 2015. Several recent studies have documented the continued conversion of arable land into residential areas in response to unbridled urban expansion [20, 22, 23] . Despite the fact that the majority of Basotho still live in rural villages, urban-rural linkages are strong as most of the population lives in the lowlands in close proximity to urban centres. In addition, over 200,000 Basotho migrants live and work in urban areas across the border in South Africa and send remittances to support households in Lesotho. Food purchase is the single most important use of remittances [24] . What this means, in effect, is that Lesotho's population is actually far more urbanized than is suggested by the convenient enumeration of Basotho as having either a primary rural or urban residence rather than a combination of both.
As the urban population increases, and with it the incidence of urban food insecurity, the dominant rural productionist approach to food is beginning to frame the policy response. In particular, urban agriculture is increasingly being seen as a potential panacea for urban food insecurity. A World Food Programme study of urban food security in Lesotho concluded that "improving home gardens in urban areas through livelihood activities can contribute significantly to urban household food security" [25] . Several prominent non-governmental organizations have sought, with mixed results, to move forward on the supposed promise of urban agriculture and implement an urban gardens project [26] . And Lesotho's relatively successful rural keyhole gardens programme is seen as a natural option for space-constrained urban households [27] .
Food production in Lesotho, however, faces a number of challenges. First, the environmental conditions in Lesotho are not conducive to agricultural productivity. The country has experienced severe droughts in recent decades as well as other extreme weather events [28] . As such, Lesotho has been considered very vulnerable to the impact of climate change. Reference [29] also suggests that hundreds of hectares of arable land may be lost to erosion every year in Lesotho. That said, the International Food Policy Research Institute has proposed (via their own projections) that climate change may actually stem the loss of arable land for maize production and productivity may actually increase in the coming decades [30] .
The extent to which households in Lesotho can engage in agricultural production also rests upon the security of land tenure. Reference [31] suggest that land tenure provides assets which can buffer a household from the impact of hazards and provide a means of access to potentially arable land. However, the conflicting systems of land tenure in Maseru, which rest on both formal and traditional processes, can confound access to arable land [29] . Arable land has also been converted into residential zones [22] . Within Maseru, the space available for agricultural production appears to be dwindling as the city has continued to grow [20] .
In this paper we take our critique of urban agriculture discourse a step further through a case study of the relationship between food insecurity and the practice of UA in the Lesotho capital, Maseru. Although the analysis is designed to shed light on a neglected aspect of the food security situation in Lesotho, the proposed methodology and findings have wider applicability. This paper reviews the food security challenges facing urbanizing Lesotho and assesses the extent to which urban food production in Maseru is tied to improved food security. The paper begins with a review of the production-oriented policy approach to food insecurity pursued both by the Lesotho government and by various international organizations and aid agencies. The paper then assesses the food security outcomes of urban agriculture practice using household survey data collected from 800 households in Maseru in 2008.
This paper investigates whether urban agriculture strategies in Maseru are associated with household food security gains. The paper has three main objectives:
• To compare the distribution of household food security scores with urban agriculture strategies among the sampled households; • To assess the effectiveness of urban agriculture coping strategies in reducing the odds of household food insecurity among the sampled households; • To examine the effectiveness of urban agriculture coping strategies in reducing the odds of household food insecurity across different income groups among the sampled households.
Material and Methods
The data in this investigation is from a 2008 survey of 800 low-income households in Maseru, Lesotho completed by the African Food Security Urban Network (AFSUN) in partnership with the National University of Lesotho. The surveyed constituencies were purposively selected given their identification as poor areas of the city by previous poverty mapping. The neighbourhoods selected for the survey included Lithoteng, Qoaling, and a combined housing neighbourhood area identified as SSTS (which included Tsoapo-le-Bolila, Ha Seoli, Ha Shelile, and Semphetenyane). Households were pre-selected within these neighbourhoods from fine scaled aerial photographs. This pre-selection phase of the survey ensured that the selected households were evenly spaced across the neighbourhoods. The household survey was then administered to the pre-selected households in these neighbourhoods. The AFSUN Household Food Security Baseline Survey was the instrument used in this survey. The AFSUN survey collects comprehensive data on household composition and demography, individual household members, poverty and income, livelihood strategies, food sourcing including urban agriculture, and food security indicators. The household survey was administered by trained enumerators. The respondents were household heads or adults capable of answering all survey questions on behalf of members of their respective households. Table 2) .
The Household Dietary Diversity Score (HDDS) is a forced answer survey scale which measures the number of food groups consumed by an entire household in the 24 hours prior to the survey [34] . These food groups include grains, ground provisions, other vegetables, fruit, meat, eggs, fish/shellfish, beans, dairy, oils, sugar, and condiments. The final HDDS score is calculated as the total number of these different food groups which were consumed by any member of a household within the last 24 hours. In this investigation, this variable was collapsed into a binary variable which represented whether a household had consumed less than four or more food groups and less than four food groups in the previous 24 hours.
The Household Food Insecurity Access Prevalence scale (HFIAP) is a forced answer survey scale which includes 9 ordinal level questions asking the frequency of occurrence for different events associated with limited household food access [35] . Using a scoring algorithm, the answers to each question were then assessed and each household given a score between 1 and 4 (where 1 represents food security and 4 represents food insecurity). The HFIAP was then collapsed to a binary variable representing whether a household scored a 1 (demonstrating secure food access) or greater than 1 (demonstrating any level of insecure food access).
The Months of Adequate Household Food Provisioning (MAHFP) is also a forced answer survey scale which is designed to determine the number of months in the previous year in which a given household had sufficient food provisions [36] . This scale is a measure of the security of longer-term household food access. The final MAHFP score is represented as a number between 1 and 12 (representing months of the previous year during which a household maintained adequate food provisioning). This variable was collapsed to represent whether a household had 12 months of adequate food provisioning or less than 12 months of food provisioning.
In the survey, households were also asked about their livelihood strategies and urban agriculture practices were listed as possibilities. Household engagement in urban agriculture was disaggregated to demonstrate whether a household engaged in field crops, garden crops, tree crops, or the rearing of livestock as a livelihood strategy. These survey variables were also collapsed into binary variables (representing whether a household depended upon these practices as a livelihood strategy).
Finally, the analysis used household income and the lived poverty index. Household income refers to the total amount earned by an entire household across all income sources in the previous month. The household income variable has been collapsed into an ordinal variable representing three categories: low, middle, and high income. These categories were calculated by dividing the total household income into three equal proportions (terciles) based on the distributed frequency of all sampled household responses to this question. The Lived Poverty Index is an ordinal scale representing the frequency with which households have gone without key resources and services in the last year.
Theory
The theoretical framework for this investigation is derived from the Pressure and Release model from Disaster Risk Reduction literature. This model is used to define the qualities of a successful coping strategy [37] . According to this model, a coping strategy is meant to reduce the odds of a vulnerable population experiencing the impact of a hazard. Using this framework, the analysis defines food insecurity as the impact of a hazard on a vulnerable population. An effective coping strategy would therefore be associated with reduced odds of a household experiencing the impact of a hazard (in other words, experiencing food insecurity). This theoretical approach has been chosen for its amenability to statistical analysis.
Calculation
In order to compare the distribution of household food security scores across urban agriculture practices, this paper assesses the distributed frequency of all urban agriculture coping strategies (including field crops, garden crops, tree crops, and livestock rearing) by all three household food security scales included in this investigation. These distributed frequency cross-tabulations indicate the number of households who were both engaged in these urban agriculture activities and were also categorized as either food secure or food insecure according to the three food security scales. As such, the distribution provides insight into the differential frequency with which households engaged in these urban agriculture practices were either food secure or food insecure according to these scales.
To assess the effectiveness of urban agriculture coping strategies in reducing the odds of household food insecurity, the paper uses the cross-tabulations calculated for the first objective, and then presents odds ratio calculations. These odds ratios demonstrate whether engagement in urban agriculture is associated with decreased odds of household food insecurity. The statistical significance of these odds ratio calculations were determined by Pearson's chi-square tests of independence and Fisher's exact tests. These tests demonstrate the statistical probability that the crosstabulated frequency distribution reveals a statistically significant relationship between these variables as opposed to a random relationship between independent variables. The alpha set by this investigation for a statistically significant relationship in this investigation will be any p-value less than 0.05. In order for engagement in any form of urban agriculture practice to be associated with significantly different odds of food insecurity, the cross-tabulation of the urban agriculture practice with a given food security measure must have a p-value of less than 0.05 on both a Pearson's Chi-Square test and a Fisher's Exact Test.
Finally, to examine the effectiveness of urban agriculture coping strategies in reducing the odds of household food insecurity across income terciles, the same methodology was also implemented with one additional step. The odds ratios (and supporting Chi-square and Fisher's Exact tests) were calculated for each urban agriculture practice and food security score pairing within each of the three household income terciles (low, middle, and high income). This assessment determines the extent to which each urban agriculture practice in decreasing the odds of household food insecurity across income terciles. In other words, this determines whether the practices become more or less effective when comparing low to higher-income households in generally low-income areas of Maseru.
Limitations
These analyses are based on cross-sectional household survey data collected from poor areas of Maseru. As such, these analyses cannot make any causal claims or infer any kind of a temporal association between these variables. Given that the data was drawn from poor areas of the city, it is difficult to determine whether these relationships hold outside of the selected areas using this research alone. It is also possible that, if the alphas for any of the statistical tests used in this investigation or the thresholds used to create the binary variables were to change, the statistical significance of the analyses may change as well. While the analyses took into account the influence of household income terciles in determining the strength of association between the included variables, there may be other variables which may explain the relationships observed in this investigation but were not included in the household survey. Given these limitations, it will be important to validate the findings made in this paper before making any inferences about the generalizability, causal nature, or temporal characteristics of the associations between these variables.
Results
The sampled poor households in Maseru obtain their food from three major market sources and one non-market source but with varying degrees of frequency (Table 3) . Small shops are the major source of purchased food, followed by supermarkets, although the latter are patronised less frequently. The growing informal food economy is regularly used as a source of food by around 50% of households. Just under a half of the households (47%) obtain non-purchased food from urban agriculture, but only 21% do so on a regular basis (at least once a week). Only 2% of households obtain any income from the sale of urban agricultural products. Together, this data indicates that the majority of households do not engage in urban agriculture as a food source.
The most common urban household agricultural activities within Maseru include home gardens, particularly by low and middle income households; small-scale backyard commercial poultry and egg production and piggeries; milk production by members of the Lesotho Dairy Association; and subsistence livestock and crop farming. Around 30% of the surveyed households had gardens while 8% had fields and 9% had livestock.
A recurrent question in the literature on urban agriculture is whether the poorest and most food insecure households participate more than better-off households (Crush et al 2011) . In the case of Maseru, the answer is very clear. Even in generally poor neighbourhoods, the poorest are least likely to engage in urban agriculture (Table 4) . Only 33% of households in the lowest income tercile had used urban agriculture as a food source in the previous year compared to 51% of households in the upper income tercile. There was a similar relationship with the Lived Poverty Index (LPI). As the LPI increases (indicating greater poverty), so the proportion of households involved in urban agriculture decreases. A frequency distribution of household engagement in the four types of urban agriculture being assessed in this investigation (field crops, garden crops, tree crops, and livestock) demonstrated some key insights about the prevalence of the different types of urban agriculture. Based on this distribution, it is evident that garden crops represent the most commonly practiced form of urban agriculture in the surveyed population (accounting for over 60% of households sampled in the survey). Across the sample distributions, engagement in some form of urban food production seems to be a relatively common practice with 16% of households tending livestock, 20.3% growing tree crops, 60.8% growing garden crops and 12.9% growing field crops ( Table 5) .
The cross-tabulation of household engagement in urban agriculture practices by household food security scores reveals some interesting comparisons. First, the majority of the households sampled in this survey of Maseru demonstrated some form of food insecurity. Among the sampled households, 63% consumed fewer than four food groups in the last 24 hours. A surprising 95% of households scored greater than one on the HFIAP (indicating some degree of food insecurity). Finally, around 84% of the sampled households had fewer than 12 months of adequate household food provisioning on the MAHFP.
Second, household engagement in tree crops was associated with a higher risk of a household being categorized as food insecure on the HFIAP. Aside from that exception, however, the rest of the urban agriculture practices were associated with a lower incidence of food insecurity across the three food security measures. That said, with the exception of the HDDS comparisons, the majority of the differences in the incidence of food insecurity were limited to under five percentage points difference (Table 6 ). Given the numerous slim margins observed in this table, it is difficult to draw any firm conclusions without taking into account the statistical significance of these differences.
Across the four urban agriculture practices, only household engagement in garden crops and livestock rearing demonstrated a statistically significant distribution with HDDS scores. However, these cross-tabulations demonstrated odds ratios values of .648 and .589 respectively, indicating that engagement in either of these activities was associated with significantly decreased odds of a limited diversity in the household diet. Household engagement in field crops and tree crops were associated with insignificant changes in the odds of limited household dietary diversity ( Table 7) .
The odds ratio calculations of urban agriculture engagement and household food access (as measured by the HFIAP) revealed that only engagement in field crops was significantly associated with lower odds of insecure household food access. The other urban agriculture practices did not indicate a statistically significant relationship and odds ratios whose 95% confidence intervals cross 1 (indicating that the relationship did not affect the household's odds of food insecurity). Together these results suggest that, apart from the field crops results, engagement in urban agriculture is not associated with greater odds of food access among the sampled households in Maseru (Table 8) .
However, the odds ratio calculations for the various urban agriculture practices with the MAHFP scores does not confirm the findings for the HFIAP. Among these variables, only livestock rearing demonstrated a statistically significant relationship with MAHFP scores, where household engagement in livestock rearing was associated with significantly decreased odds that a household went without adequate monthly food provisions over the previous year. These calculations suggest that most forms of urban agriculture practice were not associated with statistically significant changes in the odds of a household experiencing long-term food access challenges. The only exception is livestock rearing which appeared to be associated with a significant difference in the odds of long-term food access (Table 9 ). The challenge in making these comparisons across urban agriculture practices is determining the role which income plays in these reduced odds of food insecurity. For example, do households engaged in urban agriculture actually have a significantly higher income (which may better explain the changes in the odds of household food security)? When household engagement in field crops, garden crops, tree crops and livestock are cross-tabulated with household income terciles, an interesting trend emerges. Engagement in each of these urban agriculture practices increases across household income terciles. The cross-tabulations of household income terciles with field crops 2 (2, = 699) = 7.765, = 0.021) and livestock 2 (2, = 699) = 23.247, < 0.001) are actually statistically significant at an alpha of 0.05 using a Pearson's chi-square test. That said, this distribution was not statistically significant for the cross-tabulations of household income terciles and garden crops 2 (2, = 698) = 4.284, = 0.117) and tree crops The odds ratio calculations for the relationship between the urban agriculture practices and household food diversity (HDDS) scores by income tercile demonstrates found no statistically significant relationship according to both Chi-Square and Fisher's exact tests. The only exception to this observation is engagement in garden crops amongst the lowest income households. This relationship indicated a significant Chi-Square value and an insignificant Fisher's exact test. Even so, the 95% confidence interval for the odds ratio estimate included 1 (.265-1.001), indicating a high probability that, among the sampled households, engagement in garden crops did not have any impact on the odds of a household having low dietary diversity (Table 11 ).
The comparatively low incidence of urban agriculturalists among food secure households (as measured by the HFIAP) provided challenges in calculating the odds ratios amongst the lowest income households (where there were too few households to calculate odds ratios for any of the urban agriculture practices included in this investigation). Across the remaining income terciles, only middle income households demonstrated a statistically significant relationship between engagement in field crops and HFIAP scores (according to Chi-square and Fisher's exact tests). This finding suggests that household engagement in field crops significantly decreases the odds of some households having reduced food access among the sampled middle-income households in Maseru (Table 12) .
The relationship between the four urban agriculture practices and MAHFP scores among households disaggregated by income indicates no statistically significant relationships, with the exception of livestock rearing. Middle income households engaged in rearing livestock had significantly lower odds of going without adequate household food provisions in the previous year when compared to households not engaged in the practice. Overall, however, these odds ratio calculations continue to indicate a weak relationship between urban agriculture practice and food security among the sampled households (Table 13) . That said, it is also important to note that there were too few low-income households engaged in field crops to calculate odds ratios for this portion of the household sample.
Discussion
The majority of statistical tests in this investigation did not demonstrate a statistically significant relationship between urban agriculture and household food security. In a few cases, urban agriculture practice significantly decreased the odds that a household would be categorized as food insecure on one of the food security measures included in this investigation. For example, there was a positive relationship between household engagement in field cropping and household food access (as measured by the HFIAP). Among households in the middle income tercile, household engagement in field crops also significantly reduced the odds that a household would have limited food access.
For those urban agriculture practices that had a statistically significant relationship with household food security, income did appear to explain these relationships among households in Maseru. The statistical significance or odds ratios observed in statistical tests of this relationship seemed to significantly change across household income tercile categories. For example, when income categories were taken into account, the relationship between garden crop engagement or livestock rearing and household dietary diversity was no longer statistically significant among the sampled households. In addition, the statistically significant relationship between engagement in garden crops and HFIAP scores only remained significant among the middle-income households included in the sample. Similarly, the statistically significant relationship between livestock rearing and MAHFP scores also only remained significant among middle-income households in the sample. In fact, when income categories were accounted for, only middle-income households demonstrated any statistically significant decreases in the odds of food insecurity based on urban agriculture engagement.
These statistical tests may have been confounded by the reduced sample size for these tests. This was certainly the case for the statistical tests of the relationship between agricultural practice and HFIAP scores among the lowest income households. In these tests, there were too few food secure households also engaged in urban agriculture. While it was impossible to calculate odds ratios, the absence of food secure, low income households engaged in some forms of urban agriculture may itself suggest that urban agriculture is not an effective practice for the poorest households. The distribution of household urban agriculture practices across household income terciles also indicated that household engagement in these practices was the least prevalent among low income households. Together, these observations indicate that, perhaps counter-intuitively, urban agriculture does not appear to be widely practiced, or benefited from, by low-income households in Maseru.
Given the extensive hagiographic literature on urban agriculture, this analysis questions the taken-for-granted argument about the quality and strength of the relationship between household engagement in urban agriculture and household food security. At best, the analysis demonstrates a weak and inconsistent relationship between household engagement in urban agriculture and household food security among the sampled households in Maseru. The findings from this investigation also demonstrate that household income did change the strength or quality of the relationship between urban agriculture practice and food security, as was previously suggested by Reference [8] .
The analysis questions whether a production-centred understanding and policy response to food insecurity among urban households in Maseru is sufficient. Given the lack of a consistent relationship between urban agriculture and household food security in this city, and the broader characteristics of agricultural activity and food trade in Lesotho, urban household food security may require an alternative policy approach. As Reference [38] notes "promoting job creation may be the most effective way of enhancing Lesotho's food security in the medium to long term." In this respect, the Lesotho government may achieve greater food security gains by working to ensure that Basotho have greater formal and informal employment opportunities both in the country and in South Africa. In terms of the broader applicability of this analysis to the literature on urban agriculture and food insecurity, if the findings from this household survey in Maseru are replicated in other African cities, then serious questions need to be asked about the general pursuit and advocacy of production-centred policy approaches to rising urban food insecurity.
